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(54)
MEDIUM

(57)  To provide an image display device for display-
ing, when displaying a plurality of display targets while
scrolling, the respective display targets in a manner that
takes into consideration the sizes and scroll directions of
the respective display targets. An image display device
places a plurality of display targets on a virtual plane,
instructs the size of a display area defined on a part of
the virtual plane, displays an image showing a picture

IMAGE DISPLAY DEVICE, IMAGE DISPLAY METHOD AND INFORMATION RECORDING

inside the display area, and moves at least either one of
the display targets and display area along a predeter-
mined direction set on the virtual plane, relative to the
virtual plane, in which the respective display targets are
placed so as to be included in an area which is a band
area extending in the predetermined direction on the vir-
tual plane, having a width corresponding to the instructed
size of the display area, and partially overlapping the dis-
play area.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an image dis-
play device, animage display method, and an information
storage medium for displaying a plurality of display tar-
gets.

BACKGROUND ART

[0002] There is available an image display device for
showing a plurality of display targets, such as a photo-
graphic image captured by a user using a still camera,
on a screen. Some of the image display devices may
show the respective display targets on the screen, while
sequentially changing the display targets shown on the
screen (see, e.g., Patent Document 1). As an example
method for realizing such display, there is available a
method for displaying an image showing a picture inside
a display area defined on a virtual plane where a plurality
of display targets are arranged in a predetermined pat-
tern. In this case, at least either one of the respective
display targets and display area is scrolled along a pre-
determined direction, whereby the respective display tar-
gets on the screen are scrolled so that a plurality of dis-
play targets are sequentially displayed.

Patent Document 1: Japanese Patent Laid-open
Publication No. 2006-186505

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

[0003] However, according to the above described
conventional technique, as the relative size of the display
arearelative to the respective display targets is changed
when it is desired to enlarge or reduce the display target
on the screen, or the like, the display target may result-
antly become no longer included in the display area so
that all display targets are not shown.

[0004] In addition, according to the above described
conventional technique, as the display target is changed
even when the user does not instruct to do so, the user,
paying attention to one display target shown on the
screen, is required to make an explicit instruction to stop
the change in order to keep the display target shown.
[0005] The present invention has been conceived in
view of the above, and one of the objects of the present
invention is to provide an image display device, animage
display method, and an information storage medium for
displaying, when displaying, while scrolling, a plurality of
display targets, the display targets in a manner that takes
into consideration the sizes and scroll directions of the
respective display targets.

[0006] Another object of the present invention to pro-
vide an image display device, an image display method,
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and an information storage medium for improving oper-
ability when displaying, while sequentially changing, a
plurality of display targets.

Means for Solving the Problems

[0007] Inordertoachieve the above described objects,
according to one aspect of the present invention, there
is provided an image display device, comprising placing
means for placing a plurality of display targets on a virtual
plane; instructing means for instructing a size of a display
area defined on a part of the virtual plane; image display
means for displaying an image showing a picture inside
the display area; and moving means for moving at least
either one of the respective display targets and display
area along a predetermined direction defined on the vir-
tual plane, relative to the virtual plane, wherein the plac-
ing means places the respective display targets so as to
be included in an area which is a band area extending in
the predetermined direction on the virtual plane, having
a width corresponding to the size instructed by the in-
structing means, of the display area, and at least partially
overlapping the display area.

[0008] In the above, the placing means may place the
respective display targets according to one placement
pattern selected from among a plurality of placement pat-
terns which respectively have different widths of the band
area, according to the instructed size of the display area.
[0009] Further, when one placement pattern is
changed to another placement pattern among the plural-
ity of placement patterns according to an instruction to
change the size of the display area, the placing means,
using as a reference, one display target which is deter-
mined based on a position of the display area and the
respective display targets on the virtual plane when the
instruction is issued, may move a display target other
than the one display target according to the other place-
ment pattern, to thereby again place the respective dis-
play targets.

[0010] Further, the plurality of placement patterns may
be respectively associated with a plurality of ranges of
the size of the display area, and the placing means may
place the respective display targets according to a place-
ment pattern associated with a range which includes the
instructed size of the display area, among the plurality of
ranges.

[0011] Further, the display target may be an image of
a predetermined size, and the plurality of placement pat-
terns may be placement patterns in each of which a dif-
ferent number of display targets are placed in a direction
intersecting the predetermined direction on the virtual
plane, the number being determined according to the pre-
determined size and the width of the band area.

[0012] According to another aspect of the present in-
vention, there is provided an image display method, com-
prising a placing step of placing a plurality of display tar-
gets on a virtual plane; an instructing step of instructing
a size of a display area defined on a part of the virtual
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plane; an image display step of displaying an image
showing a picture inside the display area; and a moving
step of moving at least either one of the respective display
targets and display area along a predetermined direction
defined on the virtual plane, relative to the virtual plane,
wherein at the placing step, the respective display targets
are placed so as to be included in an area which is a
band area extending in the predetermined direction on
the virtual plane, having a width corresponding to the size
instructed at the instructing step, of the display area, and
at least partially overlapping the display area.

[0013] According to another aspect of the present in-
vention, there is provided a computer readable informa-
tion storage medium storing a program for causing a com-
puter to function as placing means for placing a plurality
of display targets on a virtual plane; instructing means
for instructing a size of a display area defined on a part
of the virtual plane; image display means for displaying
an image showing a picture inside the display area; and
moving means for moving at least either one of the re-
spective display targets and display area along a prede-
termined direction defined on the virtual plane, relative
to the virtual plane, wherein the placing means places
the respective display targets so as to be included in an
areawhichis a band area extending in the predetermined
direction on the virtual plane, having a width correspond-
ing to the size instructed by the instructing means, of the
display area, and at least partially overlapping the display
area.

[0014] According to another aspect of the present in-
vention, there is provided an image display device com-
prising image display means for displaying an image
showing at least one of a plurality of display targets; target
changing means for sequentially changing the display
target shown by the image; and restriction means for re-
stricting, when change of a magnification ratio for the
display target shown by the image is instructed, change
of the display target by the target changing means ac-
cording to an instructed magnification ratio.

[0015] Inthe above, the image display device may fur-
ther comprise placing means for placing the plurality of
display targets on a virtual plane, wherein the image dis-
play means may display an image showing a picture in-
side a display area defined on a part of the virtual plane
andincluding atleast one of the plurality of display targets
placed, the target changing means may move at least
either one of the respective display targets and display
area along a predetermined direction defined on the vir-
tual plane, relative to the virtual plane, to thereby change
the display targets, and the restriction means may restrict
movement of the respective display targets or the display
area relative to the virtual plane, to thereby restrict
change of the display targets.

[0016] In the above, the restriction means may move
the display area or the respective display targets to a
position which is determined based on a position of the
display area and the respective targets on the virtual
plane at a time of receiving the instruction, and then stop
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movement of the display area or the respective display
targets.

[0017] In the above, the restriction means, when
change of the magnification ratio to a value equal to or
larger than a predetermined value is instructed, may re-
strict change of the display targets by the target changing
means.

[0018] In the above, the restriction means, when
change of the magnification ratio to a value smaller than
the predetermined value is instructed, may release re-
striction of the change of the display targets.

[0019] According to another aspect of the present in-
vention, there is provided an image display device, com-
prising means for displaying an image showing a picture
in which a plurality of display targets sequentially move
on a screen; and means for stopping, when change of a
magnification ratio for a display target shown by the im-
age is instructed, movement of the display targets on the
screen according to an instructed magnification ratio.
[0020] According to another aspect of the present in-
vention, there is provided an image display method com-
prising an image display step of displaying an image
showing at least one of a plurality of display targets; a
target changing step of sequentially changing the display
target shown by the image; and a restriction step of re-
stricting, when change of a magnification ratio for the
display target shown by the image is instructed, change
ofthe display target at the target changing step according
to an instructed magnification ratio.

[0021] According to another aspect of the present in-
vention, there is provided a computer readable informa-
tion storage medium storing a program for causing a com-
puter to function as image display means for displaying
an image showing at least one of a plurality of display
targets; target changing means for sequentially changing
the display target shown by the image; and restriction
means for restricting, when change of a magnification
ratio for the display target shown by the image is instruct-
ed, change of the display target by the target changing
means according to an instructed magnification ratio in-
structed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022]

Fig. 1 is a block diagram showing an example of a
structure of an image display device according to an
embodiment of the present invention;

Fig. 2 is a perspective view showing an example of
the external appearance of an operating device;
Fig. 3 is a drawing showing one example of animage
sequence, or a display target, in an embodiment of
the present invention;

Fig. 4 is adiagram explaining one example of a virtual
three dimensional space;

Fig. 5 is a functional block diagram showing an ex-
ample of a function to be realized by a computer
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included in the image display device according to an
embodiment of the present invention;

Fig. 6 is a drawing showing one example of a place-
ment pattern of image objects placed on a virtual
plane;

Fig. 7 is a drawing showing another example of a
placement pattern of the image objects placed on
the virtual plane;

Fig. 8 is a drawing showing one example of animage
shown on a monitor; and

Fig. 9 is a drawing showing another example of an
image shown on the monitor.

BEST MODE FOR CARRYING OUT THE INVENTION

[0023] Inthe following, one embodiment of the present
invention will be described with reference to the accom-
panying drawings.

[0024] As shown in Fig. 1, an image display device 1
according to an embodiment of the present invention
comprises a computer 11, an operating device 12, and
a monitor 13.

[0025] The computer 11 may be, e.g., a consumer
game device, a personal computer, and so forth, and
comprises a control unit 14, a storage unit 15, and a me-
dium information reading unit 16.

[0026] The control unit 14 comprises a CPU, and so
forth, and carries out various information processes ac-
cording to a program stored in the storage unit 15.
[0027] The storage unit 15 comprises a memory ele-
ment such as a RAM, a ROM, and so forth, and/or a hard
disk, or the like, and stores a program to be executed by
the control unit 14. The program may be provided stored
in various information storage media such as, e.g., a CD-
ROM, a DVD-ROM, and so forth, or provided via a com-
munication network, such as the Internet, or the like. The
storage unit 15 may function as a working memory of the
control unit 14.

[0028] The medium information reading unit 16 reads
information stored in an information storage medium,
such as a CD-ROM, a DVD-ROM, a memory card, and
so forth. In this embodiment, the medium information
reading unit 16 reads data about a plurality of photo-
graphic images to be shown on the monitor 13 from the
information storage medium.

[0029] The operating device 12 receives a user’s in-
struction operation, and outputs operation data describ-
ing the content of the operation to the control unit 14 of
the computer 11. Fig. 2 is a perspective view showing
one example of the external appearance of the operating
device 12. The shown operating device 12 has a cross
key 20 and an operating stick 28L on the left side of the
front surface thereof, and buttons 22a to 22d and an op-
erating stick 28R on the right side of the same. The op-
erating sticks 28L and 28R stand on the front surface of
the operating device 12, and are adapted to incline in
any direction, so that data describing the inclination di-
rection is input as operation data into the computer 11.
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Also, the operating sticks 28L and 28R are to be pressed
towards the front surface of the operating device 12, and
data describing whether or not the respective operating
sticks 28L and 28R are pressed is input as operation data
to the computer 11.

[0030] The operating device 12 is adapted to use by
the user holding right and left ends thereof by their two
hands and operating the cross key 20 and operating stick
28L, using their left thumb, and pressing the buttons 22a
to 22d and operating the operating stick 28R, using their
right thumb. Buttons 24L and 26L are formed on the left
side of the top surface of the operating device 12, and
buttons 24R and 26R are formed on the right side of the
same, so that the user can press the button 24L and
button 26L, using their left index finger, and the button
24R and button 26R, using their right index finger.
[0031] The monitor 13 comprises, e.g., a home-use
television set receiver, and so forth, and shows an image
on the screen thereof, based on a video signal input from
the computer 11.

[0032] In the following, a function to be realized by the
image display device 1 will be described. The image dis-
play device 1 in this embodiment shows on the monitor
13 a plurality of photographic images described by the
data read by the medium information reading unit 16, in
a method to be described below.

[0033] The image display device 1 carries out prede-
termined image processing relative on each of the image
data read by the medium information reading unit 16, to
thereby produce a display photographic image. The im-
age processing may include a process to enlarge or re-
duce a photographic image to a predetermined size.
[0034] The photographicimages are arranged accord-
ing to a placing order which is determined based on a
predetermined criterion, thereby constituting an image
sequence C. For example, the placing order of the image
sequence C may be the order of dates when the respec-
tive photographic images are captured or the file names
given to the data of the respective photographic images.
It should be noted that, in arranging the photographic
images according to an image capturing date order, the
images constituting the image sequence C may include
a date indicative image indicating a date, in addition to
the photographic images. The date indicative image is
an image indicating a date when each photographic im-
age is captured, and is inserted immediately before the
photographic image or images taken on the same date
in the image sequence C. In the following, the respective
images constituting the image sequence C are referred
to as display target images.

[0035] As a specific example, the first seven photo-
graphic images according to the image capturing date
order among those read from the medium information
reading unit 16 are defined as photographic images I1,
12,13, 14, 15, 16, and 17, in which the photographic images
11, 12, and I3 are captured on January 1st, and the pho-
tographic images 14, 15, 16, and |7 are captured on Jan-
uary 3. In this case, the first nine images among those
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constituting the image sequence C are a date indicative
image Id1 of January 18t the photographic images 11, 12,
I3, a date indicative image |d2 of January 39, the photo-
graphic images 14, 15, 16, and 17 in order, as shown in
Fig. 3.

[0036] In the image display device 1, a virtual three
dimensional space 31 is created. Fig. 4 is a diagram
showing one example of the virtual three dimensional
space 31. As shown in Fig. 4, a virtual plane 32 is set in
the virtual three dimensional space 31. In the example
shown in Fig. 4, the virtual plane 32 is a flat surface per-
pendicular to the z axis of the virtual three dimensional
space 31 and parallel to the x and y axes of the same.
[0037] A plurality of image objects 33 are placed in a
predetermined pattern on the virtual plane 32. Each im-
age object 33 is a rectangular flat object having a prede-
termined size, and on the surfaces of the respective im-
age objects 33, the display target images included in the
above described image sequence C are pasted as tex-
tures.

[0038] In the virtual three dimensional space 31, a dis-
play area 34 is defined, which is an area on the virtual
plane 32, occupying a part of the virtual plane 32. The
display area 34 is defined according to a viewpoint 35
arranged in the virtual three dimensional space 31 and
a viewing angle 36 defined with respect to the viewpoint
35. The viewpoint 35 is arranged at a position in the z
axial positive direction viewed from the virtual plane 32,
as shown in Fig. 4, and the relevant viewing direction is
defined directed in the z axial negative direction (that is,
toward the virtual plane 32). The area on the virtual plane
32 within the viewing angle 36 when viewed from the
viewpoint 35 in the viewing direction constitutes the dis-
play area 34. In this example, as the viewpoint 35 moves
in the direction parallel to the virtual plane 32, with the
viewing angle 36 fixed, the display area 34 moves on the
virtual plane 32.

[0039] The image display device 1 moves at least ei-
ther one of the respective image objects 33 and the dis-
play area 34 relative to the virtual plane 32 along a pre-
determined scroll direction (the y axial direction, here)
set on the virtual plane 32, as will be described later.
Then, with the movement continuing, a process to pro-
duce an image showing a picture within the display area
34 and to show the produced image on the monitor 13
is repetitively carried out. With the above, a plurality of
photographic images are shown on the screen of the
monitor 13, while being scrolled as time passes.

[0040] Fig. 5is a functional block diagram of the com-
puter 11 constituting the image display device 1. As
shown in the drawing, the computer 11 comprises, in
terms of functions, a display target placing unit 41, an
image display processing unit42, aninstruction receiving
unit 43, and a display area control unit 44. These func-
tions are realized by the control unit 14 by executing a
program stored in the storage unit 15.

[0041] The display target placing unit 41 places a plu-
rality of image objects 33 having display target images
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pasted thereon on the virtual plane 32. In the initial state,
the display target placing unit41 places the image objects
33 in a placement pattern in which the display target im-
ages forming the image sequence C are arranged in three
lines in the y axial direction. In this placement pattern,
the three image objects 33 sequentially placed in the im-
age sequence C are arranged along the x axial direction
(the direction perpendicular to the scroll direction on the
virtual plane 32) on the virtual plane 32, and this compo-
sition of three image objects 33 is repetitively placed
along the y axial direction (the scroll direction). Note that,
the orientation (lengthwise or widthwise) with which the
respective image objects 33 are placed is determined
based on the orientation of the display target images
pasted on the respective image objects 33. That is, an
image object 33 having a portrait image pasted thereon
is placed with the orientation in which the longer side of
the rectangular is parallel to the x axis, while an image
object 33 having a landscape image or date indicative
image pasted thereon is placed with the orientation in
which the longer side of the rectangular is parallel to the
y axis.

[0042] Fig. 6 is a diagram explaining one example of
the virtual plane 32 where image objects 33 having re-
spective display target images forming the image se-
quence C, shown as an example in Fig. 3, pasted thereon
are placed. In the example shown in Fig. 6, the respective
image objects 33 are placed so as to be included within
a predetermined placement area 37 (the area enclosed
by the alternate long and short dash line in the drawing).
The placement area 37 is a band area extending in the
scroll direction on the virtual plane 32, having a width w1
corresponding to the size of the display area 34, and
partially overlapping the display area 34. Specifically, for
example, the width w1 of the placement area 37 has a
value not exceeding the initial value of the width w2 in
the x axial direction of the display area 34. The number
of image objects 33 to be placed on the virtual plane 32
along the x axial direction is fixed to three so that allimage
objects 33 are placed so as to be included within the
width w1 of the placement area 37, irrespective of the
orientation, either lengthwise or widthwise, with which
the image object 33 having a predetermined size is
placed.

[0043] Inresponse to an instruction to change the size
of the display area 34, to be described later, the display
target placing unit 41 carries out a process to change the
placement pattern of the image objects 33. A specific
example of a placement pattern changing process will
be described later.

[0044] Theimage display processing unit 42 produces
an image (a frame image) showing a picture inside the
display area 34 every predetermined period of time, and
renders into a predetermined frame image rendering
memory. The image rendered in the frame image ren-
dering memory is converted into a video signal, then out-
put to the monitor 13, and shown on the screen of the
monitor 13. As the display area 34 overlaps at least a
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part of the placement area 37 where the image object 33
is placed, as described above, the frame image results
in animage showing at least one of the plurality of display
target images (a display target).

[0045] Inthe above, an image display processing unit
42 enlarges or reduces the image within the display area
34 to a predetermined size, irrespective of the size of the
display area 34 on the virtual plane 32, to thereby form
a frame image. With the above, when the display area
control unit 44 enlarges the display area 34 to be de-
scribed later, the display target image within the frame
image resultantly becomes smaller, and when the display
area control unit 44 reduces the size of the display area
34, the display target image within the frame image re-
sultantly becomes larger.

[0046] The instruction receiving unit 43 receives the
user’s instruction operation relative to the operating de-
vice 12. In this embodiment, the user, by operating the
operating device 12, instructs to change the magnifica-
tion or reduction ratio for the display target image shown
inside the frame image. As a specific example, the user,
by moving the cross key 20 upward or operating stick
28L, instructs to enlarge the display target image, and
by moving the same downward, instructs to reduce the
size of the display target image. In the above, an extent
by which to change the magnification or reduction ratio
is determined according to the duration with the upward
or downward operation continues. That is, with the user
continuing the upward or downward operation, the mag-
nification or reduction ratio for the display target image
is gradually changed.

[0047] Further, the user may instruct to change the
scroll direction and/or speed of the display target image.
As a specific example, with the cross key 20 or operating
stick 28L operated rightward, acceleration of the scroll
speedisinstructed, and with the cross key 20 or operating
stick 28L operated leftward, deceleration of the scroll
speed is instructed. Further, with the cross key 20 or op-
erating stick 28L kept operated leftward for more than a
predetermined period of time, the scroll direction may be
changed from leftward to rightward. Note that the user’s
instructed direction in the above corresponds to the
movement of the viewpoint 35. That is, the moving direc-
tion or speed of the viewpoint 35 are changed to a direc-
tion in accordance with the direction instructed by the
user, and the respective display target images on the
screen obtain acceleration in the direction opposite from
the direction instructed by the user.

[0048] The instruction receiving unit 43 outputs oper-
ation data describing the content of the user’s operation
as an instruction concerning the size of the display area
or an instruction to move the display area to the display
area control unit 44.

[0049] The display area control unit 44 moves the po-
sition of the viewpoint 35 in the virtual three dimensional
space 31 to thereby control the position and size of the
display area 34. Specifically, the display area control unit
44 updates the position and size of the display area 34
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on the virtual plane 32 every predetermined period of
time according to the predetermined moving direction
and speed of the viewpoint 35 and the user’s instruction
operation received by the instruction receiving unit 43.
[0050] In the following, a specific example of the con-
trol of the display area 34 by the display area control unit
44 will be described. Initially, the display area control unit
44 continuously moves the viewpoint 35 in the y axial
positive direction at a predetermined moving speed while
no explicit instruction is issued from the user. Accompa-
nying this movement, the display area 34 moves in the
y axial positive direction on the virtual plane 32, so that
the respective image objects 33 placed on the virtual
plane 32 sequentially move passing through the display
area 34 in the y axial negative direction. By displaying
an image showing a picture inside the display area 34
on the monitor 13, an image is shown on the screen of
the monitor 13 in the manner described below when the
respective image objects 33 are placed on the virtual
plane 32 in the placement pattern shown in, e.g., Fig. 6.
That is, the date indicative image Id1, photographic im-
age |1, and photographic image 12, aligned in a column-
wise direction, first enter the screen from the right side,
when facing the screen, of the screen, and while the im-
ages Id1, 11, and 12 are being scrolled leftward on the
screen, the subsequent photographic image 13, date in-
dicative image 1d2, and photographic image 14 enter the
screen from the right side, when facing the screen, of the
screen. In this manner, the image display device 1 se-
quentially changes the display target images shown in
the frame image even when the user does not issue an
instruction operation for the operating device 12.
[0051] It should be noted that although it is described
in the above that the display area 34 is moved in the scroll
direction, the respective image objects 33 placed on the
virtual plane 32 may be moved in the scroll direction on
the virtual plane 32, in addition to or in place of the move-
ment of the display area 34.

[0052] Further, the display area control unit 44 chang-
es the size, moving speed, and moving direction of the
display area 34 according to the user’s instruction oper-
ation received by the instruction receiving unit 43, and
updates the position of the display area 34 on the virtual
plane 32 according to the change. As a specific example,
upon receipt of an instruction to change the scroll direc-
tion or speed of the display target, input from the instruc-
tion receiving unit 43, the display area control unit 44
accordingly changes the moving speed or direction of
the viewpoint 35 along the y axial direction. With the
above, the moving speed or direction of the display area
34 onthe virtual plane 32 is changed, and the scroll speed
or direction of the respective display target images in the
frame image is also changed. Note that a process to be
carried outin response to an instruction to change a mag-
nification ratio for the display target image will be de-
scribed below.

[0053] Inthe following, a specific example of a process
to be carried out by the image display processing unit 43
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to change the size of the display area 34 and a process
to be carried out by the display target placement unit 41
to change the placement pattern upon receipt by the in-
struction receiving unit 43 when the user’s instruction to
enlarge or reduce the display target image is received
will be described.

[0054] Initially, suppose that the respective image ob-
jects 33 are placed on the virtual plane 32 in the place-
ment pattern shown as an example in Fig. 6, when the
image display device 1 begins displaying the display tar-
get images. When the user’s instruction to enlarge the
display target image in the frame image is input from the
instruction receiving unit43 in the above, the display area
control unit 44 carries out a process to reduce the size
of the display area 34.

[0055] Specifically, the display area control unit 44
moves the viewpoint 35 in the z axial negative direction
(that is, in the viewing direction) to thereby reduce the
height h between the viewpoint 35 and the virtual plane
32 (that is, the distance between the viewpoint 35 and
the virtual plane 32). With the above, as the viewpoint 35
approaches the virtual plane 32, while keeping the view-
ing angle 36, the display area 34 on the virtual plane 32
becomes smaller. Accordingly, the image showing a pic-
ture inside the display area 34 is enlarged by the image
display processing unit 42 to a predetermined size, as
described above, and the display target image in the
frame image is shown enlarged on the screen of the mon-
itor 13.

[0056] On the other hand, when the user’s instruction
to reduce the size of the display targetimage in the frame
image is input from the instruction receiving unit 43, the
display area control unit 44 carries out a process to en-
large the display area 34. Specifically, the viewpoint 35
is moved in the z axial positive direction to thereby extend
the height h of the viewpoint 35. With the above, the dis-
play area 34 on the virtual plane 32 becomes larger, and
the display targetimages pasted on the respective image
objects 33 in the display area 34 are accordingly shown
smaller on the screen of the monitor 13.

[0057] The display area control unit 44 may change
the speed at which the viewpoint 35 moves along the y
axial direction, in response to the user’s instruction to
change the magnification or reduction ratio for the display
target image. As a specific example, the display area
control unit 44 changes the height h of the viewpoint 35
in response to the user’ s instruction, as described above,
then calculates the moving speed of the viewpoint 35
along the y axial direction, based on the moving speed
determined as a function of the height h, and moves the
viewpoint 35 at the calculated moving speed. With the
above, by controlling, e.g., such that the scroll speed be-
comes slower as the display target image becomes
smaller, it is possible to make it easier for the user to view
the respective display target images.

[0058] Further, whenthe user continues the instruction
to enlarge the display target image with the respective
image objects 33 placed on the virtual plane 32 in the
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placement pattern, shown as an example in Fig. 6, so
that the image display processing unit 43 gradually re-
duces the size of the display area 34, the image objects
33 placed in a line other than the middle line of the three
lines on the virtual plane 32 come to be not fully included
in the display area 34. Then, when the display area 34
finally becomes equal to or smaller than a predetermined
size (that is, the height h of the viewpoint 35 has become
equal to or smaller than a predetermined value) in re-
sponse to the user’s instruction received by the instruc-
tion receiving unit 43, the display target placing unit 41
places again the image objects 33.

[0059] Specifically, the display target placing unit 41
selects one placement pattern from among a plurality of
placement patterns according to an instructed size of the
display area 34, and again places the respective image
objects 33 in the selected placement pattern. Here, as-
sume that the plurality of placement patterns each have
a different width w1 of the placement area 37 and define
the positions of the respective image objects 33 such that
the image objects 33 are all included in the placement
area 37. For example, each placement pattern may be
aplacementpatternin which the number ofimage objects
33 are arranged on the virtual plane 32 in a predeter-
mined direction (the x axial direction, here) intersecting
the scroll direction, the number being different from the
respective placement patterns and defined according to
the size of the respective image object 33 and the width
w1 of the placement area 37.

[0060] Further, assume that the plurality of placement
patterns are respectively associated with any of a plural-
ity of ranges of the size of the display area 34 in this
embodiment. In this case, in response to the user’s in-
struction to enlarge the display target image (that is, an
instruction to change the size of the display area 34), the
display target placing unit 41 places again the image ob-
jects 33 in a placement pattern associated with the range
which includes the instructed size of the display area 34,
among the plurality of ranges. In this case, association
between the numeric value range and a placement pat-
tern is defined such that, e.g., the value of the width w1
of the placement area 37 in each placement pattern does
not exceed a value obtained by multiplying the width w2
in the x axial direction of the display area 34 by a prede-
termined coefficient.

[0061] In order to realize selection of this placement
pattern, the computer 11 carries out, e.g., a process de-
scribed below. That is, the display area control unit 44
initially changes the height h of the viewpoint 35 accord-
ing to the user’s instruction received by the instruction
receiving unit 43, as described above, and depending on
which numeric value range among a plurality of prede-
termined numeric value ranges includes the value of the
height h into which the height h has been changed by
the display area control unit 44, the display target placing
unit 41 selects one placement pattern associated with
the numeric value range which includes the changed
height h among a plurality of predetermined placement
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patterns.

[0062] With a new placement pattern selected, the dis-
play target placing unit 41 carries out the process to be
described below to move the respective image objects
33 along a predetermined movement path within the vir-
tual three dimensional space 31, whereby the image ob-
jects 33 arranged in the current placement pattern are
changed to be arranged in the selected placement pat-
tern. For this purpose, or in order to decide the positions
of the respective image objects 33 in the new placement
pattern, the display target placing unit 41 initially deter-
mines a focused object O to be used as a reference from
among the image objects 33 placed on the virtual plane
32.

[0063] The focused object O is determined, e.g., as
follows according to the position of the display area 34
on the virtual plane 32 and the positions of the respective
image objects 33 on the virtual plane 32 at the time of
receiving an instruction to change the size of the display
area 34. Initially, the display target placing unit 41 spec-
ifies the position of the watched point P according to the
position of the viewpoint 35 at the time of receiving the
instruction. Note that the watched point P refers to a point
at which the straight line extending from the viewpoint 35
in the viewing direction intersects the virtual plane 32.
When the viewing direction coincides with the central di-
rection of the viewing angle 36, the watched point P
should coincide with the central point of the display area
34. Then, the display target placing unit 41 determines,
as a focused object O, the image object 33, among the
respective image objects 33 placed on the virtual plane
32, for which the representative point (e.g., the central
point of the image object 33) would first come to overlap
the watched point P when it is assumed that the display
area control unit 44 will continue moving the viewpoint
35 along the y axial direction. Alternatively, in the case
where the watched point P is already overlapping any
image object 33 at the time of receiving the instruction,
the image object 33 may be determined as the focused
object O, even though the watched point P has already
passed over the representative point P of the image ob-
ject 33.

[0064] When an instruction to change the size of the
display area 34 to equal to or smaller than a predeter-
mined size is received at a time when the display area
34 is located in the position indicated by, e.g., the broken
line in the example of the virtual plane 32 shown in Fig.
6, the watched point P is determined as indicated in the
drawing, and the image object 33 having the date indic-
ative image 1d2 pasted thereon is specified as a focused
object O.

[0065] Further,the displaytargetplacing unit41 moves
another image object, using the determined focused ob-
ject O as a reference, according to the newly selected
placement pattern. In the above, the display target plac-
ing unit 41 determines the movement destinations and
paths for the respective image objects 33, according to
the positions of the respective image objects 33 relative
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to the focused object O. For example, with the image
objects 33 placed in the placement pattern shown in Fig.
6, the display target placing unit 41 again places the re-
spective image objects 33 in the placement pattern
shown in Fig. 7, upon receipt of an instruction to change
the size of the display area 34 to a predetermined value
or smaller. In the example shown in Fig. 7, the position
of the focused object O on the virtual plane 32 remains
unchanged, and the positions of the respective image
objects 33 placed around the focused object O are moved
from the positions defined in the placement pattern
shown in Fig. 6 to those defined in the placement pattern
shown in Fig. 7.

[0066] In the above, the respective image objects 33
do notnecessarily move along a straight line on the virtual
plane 32, and may move along a curved movement path
in the virtual three dimensional space 31 so as to avoid
collision against each other. Further, as an image object
33 located away from the focused object O by a distance
equal to or longer than a predetermined distance deter-
mined depending on the size of the display area 34 is
expected to stay outside, or notbe included in, the display
area 34 for apredetermined period of time, such animage
object 33 may be simply placed again at a position de-
termined based on the new placement pattern, rather
than being considered as an object to be moved within
the virtual three dimensional space 31.

[0067] In the placement pattern shown in Fig. 7, the
respective image objects 33 are arranged in a single line
along the y axial direction, and the display target images
pasted on the respective image objects 33 are arranged
according to the placing order of the image sequence C
in the y axial positive direction. According to the place-
ment pattern shown in Fig. 7, the respective image ob-
jects 33 are placed so as to be included in the placement
area 37 having the width w1 which is substantially one
third of that of the placement pattern shown in Fig. 6. This
arrangement can prevent the display target image from
being partially excluded from the monitor 13 when the
image showing a picture inside the display area 34 is
shown on the monitor 13 while thereafter moving the dis-
play area 34 in the y axial positive direction.

[0068] Further, as some margin results above and be-
low the respective image objects 33 within the display
area 34 (that is, positions in the y axial positive and neg-
ative directions relative to the respective image objects
33) immediately after the display target placing unit 41
changes the placement of the image objects 33 from the
placement pattern shown in Fig. 6 to that shown in Fig.
7, an image depicting information concerning the photo-
graphic image pasted on the respective image object 33
may be placed in the marginal portion. For example, an
image indicating a photographic image capturing date
and/or a comment recorded by the user for each photo-
graphic image may be placed on the virtual plane 32
around the image object 33 having the photographic im-
age pasted thereon. Fig. 8 is a diagram showing one
example of a frame image showing a picture inside the
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display area 34 where such an image is placed.

[0069] When the user instructs to enlarge the display
target image with such a frame image shown on the
screen of the monitor 13, the display area control unit 44
carries out the control described below, according to the
instructed magnification ratio. That is, when the size of
the display area 34 satisfies a predetermined condition
according to the instructed magnification ratio, the dis-
play area control unit 44 carries out a process to restrict
the change of the display target image shown within the
frame image.

[0070] As a specific example, when the display area
control unit 44 moves the viewpoint 35 according to an
instruction to enlarge the display target image, and the
height h of the viewpoint 35 resultantly has become equal
to or smaller than a predetermined value h1, the display
area control unit 44 suspends the process to move the
viewpoint 35 along the y axial direction (the scroll direc-
tion). With the above, the respective display target imag-
es having been scrolled thus far on the screen of the
monitor 13 stop moving on the screen even if the user
does notissue an explicit instruction to stop the scrolling.
As described above, when the user instructs to change
the magnification ratio for the display target image to a
predetermined value or larger while the display target
images are sequentially shown on the screen, the display
target image that it is considered the user is paying at-
tention to can be kept presented to the user by keeping
the display target image shown on the screen at that mo-
ment in a state of being shown on the screen.

[0071] It should be noted that, when an instruction to
change the magnification ratio to a predetermined value
or larger is issued, the display area control unit 44 may
move the display area 34 to a position which is deter-
mined based on the position of the display area 34 and
the positions of the respective image objects 33 at the
time of receiving the instruction, before stopping the mov-
ing display area 34, to thereby restrict the change of the
display target image, instead of stopping the change of
the display target image shown on the screen immedi-
ately after the receipt of the instruction.

[0072] As a specific example, the display area control
unit 44 determines the focused object O in the manner
as described above according to the position of the
watched point P at the time of receiving an instruction to
change the magpnification ratio for the display target to a
predetermined value or larger, then moves the viewpoint
35 along the y axial direction such that the representative
point of the focused object O coincides with the watched
point P, and stops the moving viewpoint 35 at a time
when the representative point of the focused object O
coincides with the watched point P. With the above, the
display area control unit 44 can control the position of
the display area 34 such that the scrolling is stopped with
the display targetimage itis considered the useris paying
attention to is located around the center of the screen of
the monitor 13.

[0073] Fig. 9 shows an example of a frame image to
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be shown when the user operates the cross key 20 up-
ward or operates operating stick 28L upwards while the
frame image, shown as an example in Fig. 8, is shown
and the image display device 1 thereupon carries out a
process to enlarge the display targetimage and to restrict
the scrolling. In the shown example, the image display
device 1 initially moves the viewpoint 35 such that the
display targetimage is located at the central of the display
area 34, and then stops the scrolling.

[0074] When the user operates the cross key 20 up-
ward or operates operating stick 28L upwards (that is,
enlargement of the display target image shown on the
screen is instructed), with the scrolling stopped, the dis-
play area control unit 44 moves the viewpoint 35 further
in the z axial negative direction. When the display area
34, becoming much smaller in the above, has become
small to an extent where the display area 34 no longer
encompasses the entire focused object O, the image dis-
play device 1 shows enlarged a part of the display target
image on the screen of the monitor 13.

[0075] Whenthe useroperates the operating stick 28R
in any direction, with the scrolling stopped, the display
area control unit 44 may move the viewpoint 35 within a
flat surface parallel to the virtual plane 32 according to
the direction instructed by the user, to thereby change
the position of the display area 34 on the virtual plane
32. For example, with the user operating the operating
stick 28R either rightward or leftward, the viewpoint 35
moves along the y axial direction so that the display target
image shown on the screen of the monitor 13 is switched
to the display target image pasted on the image object
33 on the right or left side of the focused object O. With
the above, even when an image object 33 different from
thatwhich the userintends is selected as afocused object
O and the scrolling is then stopped, the user can change
the display target image shown on the monitor 13 to their
desired display target image.

[0076] When only a part, rather than the entirety, of
the display target image is shown on the screen, as de-
scribed above, the display area control unit 44 may move
the viewpoint 35 in the direction along the x axis as well
in response to the user’ s upward or downward operation
of the operating stick 28R. With the above, when a part
of the display target image is shown enlarged, the user
can move the enlarged range in their desired direction.
In showing a part of the display target image enlarged,
as described above, restricting the scrolling, in particular,
can facilitate the selection by the user, of a range for
enlarged display.

[0077] Further, when the user operates the cross key
20 downward or moves the operating stick 28L downward
(that is, size reduction of the display target image shown
on a screen is instructed), with the scrolling stopped, the
display area control unit 44 moves the viewpoint 35 in
the z axial positive direction in response to the user’s
instruction. When the height h of the viewpoint 35 ac-
cordingly exceeds a predetermined value h1, the display
area control unit 44 releases the restriction on changing
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the display target image within the frame image. That is,
the image display process unit 44 releases restriction on
scrolling, and resumes a process to move the viewpoint
35 in the y axial positive direction at a predetermined
moving speed. With the above, the display target image
within the frame image becomes smaller as instructed
by the user, and the display target image shown within
the frame image resumes being scrolled, thereby being
sequentially changed. That s, the user can resume view-
ing the respective display targetimages even without is-
suing an explicit instruction to resume scrolling.

[0078] Also, when the height h of the viewpoint 35 be-
comes equal to or larger than a predetermined value in
response to the user’s instruction to reduce the size of
the display target image, the display target placing unit
41 switches the one-line placement pattern, shown in
Fig. 7, to the three-line placement pattern, shown in Fig.
6. In the above as well, similar to the above described
example, the focused object O determined based on the
position of the watched point P at the time of receiving
the instruction is used as a reference in effecting the
placement. With the above, display target images yet to
be shown at the time can be shown, while being scrolled,
in the three-line placement pattern on the screen. As de-
scribed above, as the image objects 33 are placed so as
to be included in the placement area 37 having a width
in accordance with the instructed size of the display area
34, the image display device 1 can show the respective
display targetimages in a manner in accordance with the
scroll direction and the size of the respective display tar-
get images within the frame image.

[0079] It should be noted that the present invention is
not limited to the above described embodiment, and var-
ious modified embodiments are applicable. For example,
althoughitis described in the above that the display target
placing unit 41 places the respective image objects 33
in either a one-line or three-line placement pattern ac-
cording to the size of the display area 34, this is not an
exclusive example, and the image objects 33 may be
placed in various placement patterns. Also, the display
target placing unit 41 may select one placement pattern
from among three or more placement pattern candidates,
depending on the size of the display area 34.

[0080] Also, the display target is not limited to a pho-
tographic image and so forth read from an information
storage medium, and may be an image of various kinds,
including a document image, and so forth. Further, al-
though it is described in the above that the virtual plane
32 is a flat surface defined within a virtual three dimen-
sional space, this is not an exclusive example, and the
virtual plane 32 may be a two dimensional flat surface
having a display area simply defined thereon. Alterna-
tively, the virtual plane 32 may be a curved plane.
[0081] Although it is described in the above that the
display area 34 defined on the virtual plane 32 is moved
to thereby scroll the display target within the frame image
shown on the monitor 13 so that the display target within
the frame image are sequentially changed, the image
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display device 1 may delete, instead of scroll, the display
targetwithin the frame image every predetermined period
of time and re-render a next display target. With this proc-
ess, the display target images can be sequentially
switched and shown on the monitor 13, like, e.g., a slide-
show. With this case as well, when change of the mag-
nification ratio for the display target within the frame im-
age is instructed, the image switching can be stopped by
restricting the re-rendering of the display target according
to the instructed magnification ratio.

[0082] Also, the display area control unit 44 may re-
strict change of the display target image not only when
enlargement of a display target image is instructed, but
may restrict change of the display target image (that is,
restrict scrolling) according to an instructed reduction ra-
tio when size reduction of the display target image is in-
structed. For example, when the height h of the viewpoint
35 becomes equal to or larger than a predetermined val-
ue according to the user’s instruction to reduce the size
of the display target image (that is, the instructed reduc-
tion ratio for a display target image has become equal to
or larger than a predetermined value), the display area
control unit 44 may stop the moving viewpoint 35 along
the y axial direction, to thereby stop the scrolling.

Claims
1. Animage display device, comprising:

placing means for placing a plurality of display
targets on a virtual plane;

instructing means for instructing a size of a dis-
play area defined on a part of the virtual plane;
image display means for displaying an image
showing a picture inside the display area; and
moving means for moving at least either one of
the respective display targets and display area
along a predetermined direction defined on the
virtual plane, relative to the virtual plane,
wherein

the placing means places the respective display
targets so as to be included in an area which is
a band area extending in the predetermined di-
rection on the virtual plane, having a width cor-
responding to the size instructed by the instruct-
ing means, of the display area, and at least par-
tially overlapping the display area.

2. The image display device according to claim 1,
whereinthe placing means places the respective dis-
play targets according to one placement pattern se-
lected from among a plurality of placement patterns
which respectively have different widths of the band
area, according to the instructed size of the display
area.

3. The image display device according to claim 2,
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wherein, when one placement pattern is changed to
another placement pattern among the plurality of
placement patterns according to an instruction to
change the size of the display area, the placing
means, using as a reference one display target which
is determined based on a position of the display area
and the respective display targets on the virtual plane
when the instructionisissued, moves a display target
other than the one display target according to the
other placement pattern, to thereby again place the
respective display targets.

The image display device according to claim 2,
wherein

the plurality of placement patterns are respectively
associated with a plurality of ranges of the size of
the display area, and

the placing means places the respective display tar-
gets according to a placement pattern associated
with a range which includes the instructed size of the
display area, among the plurality of ranges.

The image display device according to claim 2,
wherein

the display target is an image of a predetermined
size, and

the plurality of placement patterns are placement
patterns in each of which a different number of dis-
play targets are placed in a direction intersecting the
predetermined direction on the virtual plane, the
number being determined according to the predeter-
mined size and the width of the band area.

An image display method, comprising:

a placing step of placing a plurality of display
targets on a virtual plane;

an instructing step of instructing a size of a dis-
play area defined on a part of the virtual plane;
an image display step of displaying an image
showing a picture inside the display area; and
a moving step of moving at least either one of
the respective display targets and display area
along a predetermined direction defined on the
virtual plane, relative to the virtual plane,
wherein

atthe placing step, the respective display targets
are placed so as to be included in an area which
is a band area extending in the predetermined
direction on the virtual plane, having a width cor-
responding to the size instructed at the instruct-
ing step, of the display area, and at least partially
overlapping the display area.

7. A computer readable information storage medium

storing a program for causing a computer to function
as:
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10.

20

placing means for placing a plurality of display
targets on a virtual plane;

instructing means for instructing a size of a dis-
play area defined on a part of the virtual plane;
image display means for displaying an image
showing a picture inside the display area; and
moving means for moving at least either one of
the respective display targets and display area
along a predetermined direction defined on the
virtual plane, relative to the virtual plane,

wherein

the placing means places the respective display tar-
gets so as to be included in an area which is a band
area extending in the predetermined direction on the
virtual plane, having a width corresponding to the
size instructed by the instructing means, of the dis-
play area, and at least partially overlapping the dis-
play area.

An image display device comprising:

image display means for displaying an image
showing at least one of a plurality of display tar-
gets;

target changing means for sequentially chang-
ing the display target shown by the image; and
restriction means for restricting, when change
of a magnification ratio for the display target
shown by the image is instructed, change of the
display target by the target changing means ac-
cording to an instructed magnification ratio.

The image display device according to claim 8, fur-
ther comprising

placing means for placing the plurality of display tar-
gets on a virtual plane,

wherein

the image display means displays an image showing
a picture inside a display area defined on a part of
the virtual plane and including at least one of the
plurality of display targets placed,

the target changing means moves at least either one
of the respective display targets and display area
along a predetermined direction defined on the vir-
tual plane, relative to the virtual plane, to thereby
change the display targets, and

the restriction means restricts movement of the re-
spective display targets or the display area relative
to the virtual plane, to thereby restrict change of the
display targets.

The image display device according to claim 9,
wherein the restriction means moves the display ar-
ea or the respective display targets to a position
which is determined based on a position of the dis-
play area and the respective display targets on the
virtual plane at a time of receiving the instruction,
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and then stops movement of the display area or the
respective display targets.

11. The image display device according to claim 8,
wherein the restriction means, when change of the 5
magpnification ratio to a value equal to or larger than
a predetermined value is instructed, restricts change
of the display targets by the target changing means.

12. The image display device according to claim 11, 10
wherein the restriction means, when change of the
magpnification ratio to a value smaller than the pre-
determined value is instructed, releases restriction
of the change of the display targets.

15

13. An image display device, comprising:

means for displaying animage showing a picture
in which a plurality of display targets sequentially
move on a screen; and 20
means for stopping, when change of a magpnifi-
cation ratio for a display target shown by the
image is instructed, movement of the display tar-
gets on the screen according to an instructed
magnification ratio. 25

14. An image display method comprising:

an image display step of displaying an image
showing at least one of a plurality of display tar- 30
gets;

a target changing step of sequentially changing

the display target shown by the image; and

a restriction step of restricting, when change of
amagnification ratio for the display targetshown 35
by the image is instructed, change of the display
target at the target changing step according to

an instructed magnification ratio.

15. A computer readable information storage medium 40
storing a program for causing a computer to function
as:

image display means for displaying an image
showing at least one of a plurality of display tar- 45
gets;

target changing means for sequentially chang-

ing the display target shown by the image; and
restriction means for restricting, when change

of a magnification ratio for the display target 50
shown by the image is instructed, change of the
display target by the target changing means ac-
cording to an instructed magnification ratio.

55
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special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than the being obvious to a person skilled in the art
priority date claimed ‘& document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
06 March, 2008 (06.03.08) 18 March, 2008 (18.03.08)
Name and mailing address of the [SA/ Authorized officer
Japanese Patent Office
Facsimile No Telephone No.
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y JP 7-98640 A (Firstperson, Inc.), 8-15
11 April, 1995 (11.04.95),
Par. Nog. [0086] to [0090]
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Box No. IT Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L l:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. l:l Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. E’ Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIT Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

A special technical feature of the inventions in claims 1-7 is directed
to such a matter that “the disposing means disposes each display subject
which is a belt area to extend in a predetermined direction in the virtual
surface, wherein the width of the display area corresponds to a gize of the
display area instructed by the instructing means and at least a part of the
display subject can be received in an area overlapped with the display area” .

(continued to extra sheet)

L. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. l:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. El As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. \:’ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest [ The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee.

|:| The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

A special technical feature of the inventions in claims 8-15 is directed
to such a matter that “when change in the magnification of a display
subject indicated by the image is instructed, change in the display
subject by the subject changing means is limited in accordance with
the instructed magnification”. Since these inventions do not have a
technical relationship toinvolve one or more of the same or corresponding
special technical features, they are deemed not so linked to form a
single general inventive concept.
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